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KW 1. 
DIN. 

.. 

2400 PSIG 1000/1000F 

HG. ABS. 1.0 PCT MU 

GLAND LEAKAGES AND MECHANICAL LOSSES 

TO DETERMINE THE LEAKAGE FLOW IN #/HR., MULTIPLY THE FOLLOWING PACKING CONSTANTS BY THE 
OF THE . THE LEAKAGE THROUGH THE FIRST PACKING IN A SERIES WILL BE THE 

FLOWS TO THE LEAKOFFS FOLLOWING IT. 

REFER TO HEAT BALANCE DIAGRAM 481 HB 111 FOR IDENTIFICATION OF LEAKAGES. 

LEAKAGE NO. 

PACKING CONSTANT 

1&2 

56 

2 

50 

3 

540 

4&5 

500 

5 

800 

6&7 

580 

7 

980 

8 

550 

9 

550 

WHEN EXPANSION LINES FROM 481 HD 473 OR EXPANSION LINE END POINTS FROM 452 HB 894 895 ARE USED 
IN HEAT BALANCE CALCULATIONS, THE LEAKAGES SHOWN ON THIS SHEET MUST BE USED IN FEEDWATER 
HEAT! NG CYCLE. 

THE 1ST OF 2 LEAKAGES CAN BE DETERMINED BY SUBTRACTING THE 2ND LEAKAGE FROM THE SUM OF BOTH 
LEAKAGES AND THE PRESSURE AHEAD OF THE 2ND LEAKAGE IS THE EXTRACTION STAGE PRESSURE TO WHICH 
THE 1ST OF THE 2 LEAKAGES CONNECTS INTO. 

USE THROTTLE ENTHALPY FOR LEAKAGES 1 AND 2. 

USE HIGH PRESSURE TURBINE EXHAUST ENTHALPY FOR LEAKAGES 
4,5,6&7. 

ENTHALPY FOR LEAKAGE 8 AND 9 CAN BE DETERMINED FROM TURBINE 
EXPANSION LINES ON 481 HD 47-3 AT CROSSOVER PRESSURE ON 
481 HB 470. 

ARE 
8 & 9 

BE USED. 

BY THE STEAM SEALS. WHEN LEAKAGES 
ARE LESS THAN 7800 LB/HR, THROTTLE 

SEAL FLOW TO STEAM PACKING EXHAUSTER IS 4200 LB/HR 
ALL LOADS 

.TO DETERMINE THE FIRST STAGE ENTHALPY AND PRESSURE USED TO 
481 HA 472 TO DETERMINE FIRST STAGE SHELL PRESSURE. 

THE DESIGN FLOW AT RATED STEAM CONDITIONS IS 6256642 
OFF RATED CONDITIONS = 6256642 

WHERE: 

P NEW'" NEW THROTTLE PRESSURE, PSIA 
NEW", NEW SPECIFIC VOLUME, CU. FT·./LB 

LEAKAGE NO.3, USE CURVf 

THE DESIGN FLOW AT ANY 

ENTER CURVE # 481 472 WITH THROTTLE FLOW AT OFF RATED CONDITIONS TO DETERMINE FIRST STAGE 
SHELL PRESSURE. DRAW EXPANSION LINE FROM HP NE EXHAUST PRESSURE TO FIRST STAGE SHELL 
PRESSURE TO DESIGN HP EXPANSION TO DETERMINE FIRST STAGE SHELL ENTHALPY. 

THROTTLE FLOW RATIO AT FIRST ADMISSION = 0 60 

FIRST STAGE PITCH DIAMETER 39.0 

MECHANICAL LOSSES 

1. 4936 KW FIXED LOSSES ARE NOT INCLUDED IN THE 3600 RPM GENERATOR LOSS CURVE. 

GENERAL ELECTRIC COMPANY. SCHENECTADY, NEW YORK 
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820000 KW AT 1.66/ 2.,2q/ 2.99 IN tG fl3S 1.00 PCT MU 

IN LSS 3600 fPM 
,2q00 PSIA 10D0/10D0 T 

VALUES NEFI\ ClfIYES RAE 
Tt£SE IaN fACT(II\S n ... .J...........:c 

APPL T CCIRFIECT J ('JNS TD tEAT AND KN 
AT 2.99/ 2.,2q/ 1.66 IN tG ASS AND 0.0 PCT MU. 

ltE PERCENT CtAIGE IN KN LI.'JAO FIJII YAAJM EXHAl.r.iPf 
(MINUS INCRERSE IN tEAT 100/lIOO • pet I 

GENERAL 

fRCTC'JRS ARE 

A tIIDO B 
J .09 
1.'17 
I 

3."2 
3.82 

II:"rya u- CCtPANT. SCt£NECTAOT. NEN TCIfU< 

Inl109l tlltl\ 

HDOO C 

1.07 
136 
1.66 
1.96 
2.27 

12/c:N/81 

1 
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820000 KW AT I. 661 2.2141 2.99 IN HG FIBS 1.00 peT MU 
o IN LSB 3600 RPM 

21,&00 PSIA 100011000 T 

II I III!I09I l 8!lf'1 

.. 

UflVES FFIE FLOWS AT 21400 PSIA 1000 T 
eTION FACTORS RSSUME CONSTANT VRLVE OPENING 
(TJONS TO HERT RATE AND KW lClAOS 

2141 1 66 IN fiG FIBS RND 0.0 PCT t1U. 

( 
lHE PERCENT IN KW LORD VARIOUS IS TO 
(MINUS PCT INCRERSE IN HERT RRTE1IOO/(100 + peT I NCRERSE IN HERT RATEI 

THESE CDRAECTION FACTORS ARE NOT GUARANTEED 

PRESSURES RLONG FlBSC 1 SSA ARE IN HOOD A 
PRESSURE (IN He. FIBS) FOR ttIXJD A HOOD 8 HOOD C 

1.50 1.09 .78 
2.00 1. "7 1.07 

# 2.50 1.BS 136 
( CD 3. 2.214 1.66 

3.50 2.63 1.96 
".00 03 2.27 
".50 3.1.&2 2.56 
5.00 3.B2 2.B9 

GENERAL ELECTRIC COMPANT. NEW TORK 12/01,1/81 
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Rol.d Load 

V2 Load 

!4 Load 

!4 Load 

VI L .... 

R.ted Load 

GEZ·3614 

4-81 (2M, 

I l 

(% Increase) 3 

INITIAL PRESSURE 

(% BeHer) 

!4Load 

Ralod Load 

% CHANGE IN INITIAL PRESSURE 

3 (% Decrease) 

I (% Poorer) 

Thesil correction factors assume constant control vllve 
and all to be to hlat raus and kilowatt 
rated stlam conditl!)ns. 

1. The hlat rate It the desired condition elln bl found 
mUlltipllylrl, the hilt ratl at rated conditions by 

hellt rate 
1 + ~=~=-=;:=:-:=...:.=:. 

2. The kilowatt load at the desirld 
found the kllowlltt 
dltlons 

1 + -'-"------"';;-;;;..----

3. Thisl corrlctlon factors Irl not parantlld. 

Roted Load 

bl 

GEN HAL E Ie 



0IZ·3615 
3-79 (2M) 

l u 10 o 

y.. load b,"~*~fg~EJ~t§R~~N~+~ (% Increase) 

Load 

Load~~~~~ 
-50~HANGE IN INITIAL TEMPERATURE (OF) 

Raled load 
y, Load 

(% Decrease) 
y.. Load 

These correction factors assume constant control valve 
ami are to be to heat rates and kilowatt 
rated steam con,diticlns. 

1. The heat the desired condition can be found 
mul,tipl"iQlI the rate at rated conditions by 

heat I'Ite 

2. The kilowatt load at the desired conditions can bl 
found the kilowatt load at rated con-
ditions 

3. These correction factors are not luaranteed. 

(% Poorer) 

(% BeHer) 

GENERAL E 

I 1 

RIC 



GEZ-3617 

6-75 (2500) 

(% Increase) 

-500 

CHANGE IN REHEAT TEMPERATURE 

(% BeHer) 

E 

CHANGE IN REHEAT TEMPERATURE (OF) 

(% Decrease) 

(% Poorer) 

Thesl COlTlctllln factors assume constant control valve 
and are to be to heat rates and kilowatt 
ratld stlam co~lditlionll. 

1. The heat rate 
mulitipl"inl[ the 

call bl 'oulIlI 
conditions by 

rate 
1 + ..:.:...=;:.;....."'-::"::-::==--

2. The kilowatt told at the desired conditions can be 
found the kilowatt load It ratld con-
ditions 

3. Thlse COlTlctilln factors are not parant_d. 

Ratltd Load 
V2 Load 

~il~Iii~II!4 Load 

GEN RAL E RIC 

1 
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GEZ-3618 
6-75 (2500) 

Rated L_d 
'/4 & % Loads 

% REHEATER PRESSURE DROP 

(% Decrease) 

These correction factors assume constant control valYe 
and to be to heat rates and kilowatt 

steam conlditi~lns. 

1. The heat rate at the desired condition can be found 
mul'tipll,ina: the heat rate at rated conditions by 

2. 

rate 
1 + ~=~-==~---

1 + -'-"---=-... ....... --

can be 
It rated con-

3. These correction factors are not luaranteed. 

All Loads 

(% Increase) 

% REHEATER PRESSURE DROP 

,(% BeHer) 

G NERll 

't. & If! loads 
Ratllld Load 

E RIC 
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'At ..... 

...... L_4 

GEZ·3e'4 

I L E 

14 Load 

I .... L .... 

% CHANGE IN INITIAL PRESSURE -

TII.II camctlan factors Issume CQnstMt control val"l 
Ind Irs to bl to hilt flUl and kilowatt 
rlUd Itllm conldiUmnl. 

~=;;j;;;;~ :I (% Decreale) . t. TIll hlat rltt It thl desired condition eM bl found 

2. 

Poor.) 

% CHANGE IN INITIAL PRESSURE 

hlter) 

:~~:::::~:I the hilt rltt It rltld conditJona IlJ 

GEN RAL E 

ClIII III 
It mid COlI-

Ie 



011--3'15 

!/.eL .... 
Load 
L •• d 

I 

-50° 

L E RE o 10 

CHANGE IN KI 

('Yo Increase) 

CHANGE IN INITIAL TEM~ERATURE (OF) 

-so· 

('Yo Decreas.) 

TIII18 ClllTlCtlon 
.;mil illra till 
'Itld Itllm conditiClftS. 

1. TIl. helt rate at the dlsired condition ca be found 
multllll11ln. the hlat rata at flted conditions bJ' 

2. kilowatt 10ld at the desired conditions can bl 
mulltlpl',lnl tbe kilowatt 10ld It rated con-

('Yo Poorer) 

CHANGE IN INITIAL TEMPERA TURI COF) 

('Yo Be"er) 

o 

~ _-:.1 :-:~ 
. . lat ... Co. .. 

Va Load 
!/.eL .... 

1 



.' 

E E 

(% Increase) 

50° 
CHANGE IN REHEAT TEMPERATURE 

E E F T 

+500 

; CHANGE IN REHEAT TEMPERATURE (OF) 

(% Decrease) 

(% Poorer) 

Thisl cOlTICtlon factors assume constant control ,al" 
and am to bl to heat rates and kilowat 
rated stlam collditions. 

1. Thl hlat ratl at the dlsired condition can be found II' 
multiDllyilll thl hlat ratl at rated conditions b, tb 

heat rat. _1 + ..;.;..---...::..:..---~----..;.;...-'--'-

2. The kilowatt load at the desired conditions can b 
found the kilowatt load It rated con 
ditlons 



E 
... 

-500 

CHANGE IN REHEAT TEMPERATURE ,OF) 

(% Better) 

CHANGE IN REHEAT TEMPERATURE (OF) 

(% Doecrease) 

(% 'oorer) 

TIIlse con'ICtlan fllctors lISSume constant val". 
and an to be to IIll1t fltlS Ind kilowatt 
ratld stllrn canlditiclns. 

1. Thl flillt ratl it till desired condition can III found 
rnultlpll;;nl the hlat ratl lit ratld conditions II, 

2. lit thl dlslred conditions an lie 
m~~:~~!~rnt~he kilowltt Iold at rated coa· 
th. 

3. Tllisl correction factors .. not parlntlld. 

G ERAL 



GIZ·3611 
8-75 12!'ln01 

" REHEATER PRESSURE DROP 

(" Decrease) 

nISI C1IIT1ICtlon factors assulIII Clinstlllt contrlll valva 
Ind to be til heat rates lad kilowatt 

stllm conillitlcins. 

1. TbI hilt rlt. at the dlsired conditilln cln be 
mUltill1l,inl thl IIlat rate It rated conditions 

2. Th. klillwatt load at the desired conditions can be 
'lund the lIilowltt load It ratld con-
ditions 

1 (" Increase) 

REHEATER PRESSURE DROP 
Ie.",) 

GENERAL 

1 
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en en en 

820000 KW 
TC6F-30 IN. 
2400 PSIG 1000/1000 T 

METHOD OF USING 

:m,t.a!s LBSIHR 

DIIII ~ ~ LBSIHR 

FLOWS NERR CURVES RRE FLOWS RT PSIG 1000 F 
THESE CORFIECTION FACTORS I"I;;];;]UI"III:. CONSTANT CONTROL VALVE OPENING 
RPPL T TO AND KW 
RT 1.66/2.24/2.99 IN. HG RBS. 

CHANGE IN KW LORD FOR VRRIOUS EXHAUST PRESSURES IS EQURL TO 
IN RRTEll00/(100 + PCT INCRERSE IN HERT RATE) 

RAE 

PRESSURES ALONG ABSCISSA AAE PRESSURES IN HOOO R 

(IN. HG. FIBS) FOR HOOD R B HOOD C 
.50 .23 
1.00 .50 
1.50 

00 1 07 
50 1.36 

3.00 1.66 
3.50 1.96 
'1.00 
11.50 2.58 

00 89-

COHPRNT~ YORK 
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820 .000 I<W 

1.66/2.24/2.99 IN. HGA •• 1~ MAKEUP 

2400 PSIG; 1000F/laOOr 
TC6F-30IN LS8,3600 RPM 

TO DETERMINE THE LEAKAGE FLOW IN '/HR. MULTIPLY THE FOLLOWING PACKING CONSTANTS 8Y 
• THE THROUGH THE PACKING IN A SERIES WI'LL BE THE SUM OF THE 
FOLLOWING 

REFER TO HEAT BAlANCE DIAGRM~ 477HBl67 FOR IDENTIFICATION OF LEAKAGES. 

LEAKAGE NO. 

PACKING CONSTANT 56 50 

3 

540 

4 .. 5 

SOD 

5 

800 

6 " 7 

580 

7 8 9 

980 550 550 

IN HEAT BAlMC!!:, CALOILATI ONS. THE LEAKAGES SHOWN ON THIS SHEET 

THE 1st AND 2nd LEAKAGES CAN BE DETERMINED BY THE 2nd LEAKAGE FROM 
AND THE PRESSURE AHEAD OF THE 2nd LEAKAGE IS THE .. v"", •• ..., .. _ STAGE PRESSURE TO 
LEAKAGES CONNECTS INTO. 

LINES ON 478HD167 

7800 
THAN 

ARE 
LB/HR. 

STEAM 
MUST 

WHEN LEAKAGES 2.5.7.8 AND 9 CHINED ARE LESS 

(STEAM SEAL FLOW TO STEAM PACKING EXHAUSTER IS 4200 LB/HR AT ALL LOADS.) 

TO OETEIiHINE THE FIRST STAGE ENTHALPY AND PRESSURE USED TO CALCULATE LEAKAGE NO.3. USE THE FOLLOWING TABLE: 

THROTTlE FLOW 6256642 5958707 531S146 3766858 2647158 

.1ST STAGE ENTHALPY 
BTU/lS 1435.8 1430.4 U19.9 1400.5 1400.0 

1st STAGE SHELL 
PRESSURE PS IA 1887 1789 

THROTTLE FLOW RATIO AT FIRST ADMISSION = 0.60. 

FIRST STAGE PITCH DIAMETER 39 

FOR OTHER THAN RATED INITIAL TEMPE 
POINTS AT A FLOW CORRECTED FOR 

tURBINE GENERATOR MECHANICAL LDSSES: 

1583 1104 776 

THE FIRST STAGE SHELL PRESSURE CURVE DRAWN 

WHERE V IS INITIAL VOLUME CU. FT/LB. 

1. 5707 KW FIXED LOSSES ARE NOT INCLUDED IN THE 3600 RPM GENERATOR 
lOSS CURVE. 

GENERAL ELECTRIC COMPANY. SCHENECTADY. N. Y. K. W. 
I 
.,..17D 

I 

THESE 

1 



1 

1 

1 

I 

an) 

1 



• 

• .... 
I 



I 

, 

--

1 





iOMENCLA URE 

I. STANDARD t CAP, TB. END 
2. BEARING, JOURNAL, T- I 
3. OIL DEFL CTOR, T r, GEN. END 
4. EXHAUST, HP TO REHEAT 

STEAM PACKING, N- I 
b. NOZZLE DIAPHRAGM, HP 
7 BUCKET 8LAD S, HP 
8. SHELL, HP INNER 
CJ. SHELL, HP OUTER 

10. M D SPAN BALAN E ACCESS 
II. STEAM INLET, HP 
12. NOZZLE, FIRST STAG, HP 
13 STEAM PACKING, N-2 
14. OIL DEFLECTOR, T 2 TB. END 
IS. BEARING, JOURNAL, T-
lb. RO OR, HP 
17. COUPLING GUARD "A" 
18. RO OR, REHEAT 
Ig. THRUST BEARING WEAR DETEC OR 

20. THRU T BEARING 
BEARING, JOURNAL, T-3 

22. OIL DEFLECTOR, T 3 GEN. END 
STEAM PACKING, N-3 
SHELL, REHEAT, INNER #2, TB. END 
CROSSOVER CONNECTION 

2b. SHELL, REHEAT, INNER # I, TB. END 
27. NOZZLE, REHEAT, DOUBLE FLOW 
28. SHELL, REHEAT, INNER # I, GEN. END 

g. STEAM INLET, R H AT 
"30. SHELL, REHEAT, OUTER 
31. SHELL, REHEAT, INNER # , GEN END 
3 TEAM PACKING, N 4 
13. OIL D F ECTOR, T-4, TB. END 
34. BEARING, JOURNAL, T-4 
3 COUPLING GUARD "B" 
""3b. ROTOR, LP "An 
37. EXHAUST HOOD 
38. BEARING, JOURNAL, T S 
3CJ. OIL DEFLECTOR, -S, G N. END 
40. STEAM PACKING, N S 

4 I. 
42. 
4""3 
44. 
4 
4b. 
47. 
48. 
4g. 
SO. 
S I. 
S2. 
S3. 

4. 
SS. 
Sb. 
S7. 
S8. 

SCJ. 
bOo 
b I. 
b2. 
b'3. 
b4. 
bS 
bb. 
b7. 
b8. 
bCJ. 

70. 
7 I. 

7 

73. 
74. 
7S. 
7b. 

.... 

ATMOSPHERIC RELIEF DIAPHRAG 
N 0 Z Z L , L P • DO U B L E FLO W' 
ST AM PACKING, N b t 
OIL DEFLECTOR, T b, TB" NO 

.I 
BARING, JOURNAL, b,~ 

TUNNEL ASSEMBLY, A/B H 00 
INN RCA SIN G , L P .. A ,. 
COUPLING GUARD "C" 
ROTOR, LP "B" 

XHAUST HOOD "B" 
BARING, JOURNAL, T 1· 
OIL DEFLECTOR, T 7, GE END 
STEAM PACKING, N-7 
ST AM PACKING, N 8 
OIL DEFLECTOR, T-8, T8. NO 
BEARING, JOURNAL, T 8 
TUNNEL ASSEMBLY, B/C H 
TUNNE A SEMBL Y, HOD / 
TURNING GEAR STANDARD 
COUPLING GUARD "0" 
ROTOR, LP .. c .. 
EXHAUST HOOD "c" 
BEARING, JOURNAL, T CJ 
OIL DEFLECTOR, T-C), GEN" END 
STEAM PACKING, N g 
STEAM PACKING. N- 0 
OIL DE F L E C TO R , T 10 • T B. N 0 
BEARING. JOURNAL, T 10 
EXHAUST HOOD AN HOR 
OIL DEFLECTOR, TURNING GEAR 
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Nomenclature 

1 32 
2 33 
3 34 ~ 

4 35 
Ii. 5 Valve 36 

6 Valve 37 
7 Valve 38 Bolt 
8 Valve 39 Lock Plate 

'.}:-'" 9 40 
i. 10 41 

0:,'-' 

11 Nut 42 
12 Collar 43 
13 Dowel 44 Blowdown Cover 
14 Strainer 45 Screw 
15 Pin 46 Key 
16 Valve Seat 47 Control Pack 
17 Anti Lean 46 Nut 
18 Bolt 49 Stud 
19 Gasket 50 
20 Gasket 52 
21 Valve 53 
23 Valve 54 
24 Bolt 55 
25 56 Screw 
26 57 Name Plate 

:." 
27 Keep 56 Drive Screw 
28 Valve Stem 59 Name Plate 
29 Valve Pin 60 lock Washer 

.:;V,-:tf" 30 Pressure Head 200 Power Actuator 

-" .... ;.~'~ :." '. 
31 Seal 
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Nomenclature 

1 A ....... Tlhlv 

2 Control 
3 AS!lemlblv 
5 Seat 
8 Pin 
7 Stand Lower 
8 Stand Upper 
9 Stud 

10 Nut 
11 Gasket 
12 Balance Sleeve 
13 Pin 
14 Bushing Inner 
15 Bushing Outer 
16 Valve 
17 Screw 
18 Valve 

.. 19 Stem 
20 Pin 
21 Retainer 

Bolt 
23 Lock Plate 
24 Dowel 
25 Bolt 
26 Lock Plate 
27 Crosshead 
28 Pin 
29 Guide 
30 Lever Lower 
31 
32 
33 
34 
35 
36 Pull Down 
37 Pivot Bracket 
38 Shim 
39 Bolt 
40 Lock Plate 
41 Dowel 
42 Dowel 
43 Stud 
44 Nut 

45 Stud 
46 Nut 
47 Lever Upper 
48 Link 
49 Pin 
50 Pin 
51 Pin 
52 
53 Thrust 
54 Anti Bar 
'55 Screw 
56 Lock Plate 
57 Anti Rotation Bar 

Carbon 
Thrust Washer 

60 Cover 
61 Screw 
62 
63 Shaft 
64 
65 
66 Bolt 
67 Bar 
66 Bolt 
69 Nut 
70 Tension Rod Assembly 
71 Push Rod 
72 
73 Rr",,,,k ... t 

74 Bolt 
75 Lock Plate 
76 Grease Fitting 
77 Bushing 
78 Pin 
79 Pin 
81 Lock Plate 
82 Bolt 
63 Lock Washer 
84 Bushing 

100 Preservation Procedure 
101 Test 
200 Actuator 
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NOMENCLATURE 

1 Generator rotor 
2 - Oil deflector 
3 - Generator bearing (turbine end) 
4 - Bearing ring 
5 - Bearing cap 
6 - Hydrogen seal (turbine end) 
7 - Oil deflector (inside) 
8 - Outer end shield (turbine end) 
9 - Fan nozzle shield 

10 Flexible water connection 
11 Header, stator cooling 
12 Bushing 
13 "P" winding connections to reactor 
14 Reactor 
IS - Reactor neutral connections 
16 Reactor base plate 
17 - Excitation transformer 
18 - Transformer base 
19 - Internal current transformers 
20 Generator neutral lead 
21 Rib nut 
22 Stator connection support 
23 Inside space blocks 
24 Stator 
25 Stator 
26 Outside space 
27 Gap entrance baffle 
28 - Facing, stator 
29 - End support 
30 Stator bar 
31 - Oil deflector insulation 
32 - seal insulation 
33 - connections to 

transformers 

34 Hydrogen feed pipe 
35 Fan nozzle 
36 Fan blade 
37 - ring insulation 
38 insulation 
39 Brush-holder rigging 
40 - Collector fan 
41 - Brush holder 
42 - Collector 
43 
44 
45 
46 -
47 Hydrogen cooler 
48 - Generator lagging 
49 - Stator frame foot 
50 Generator foundation 
51 - Cooler 
52 - Water inlet and outlet connections 
53 Vent tube 
54 - Frame extension, lower 
55 Current transformer 
56 High 
57 Collector housing 
58 Collector foundation plate 
59 Standoff bushing 
60 - Terminal side) 
61 Terminal plate 
62 - Terminal 
63 Frame extenslen' 
64 - Flexible connection 
6S Stator winding connection. rings 
66 - key 
67 - Exciter cabinet 
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